INTRODUCTION:
Sleep apnea syndrome (SAS) constitutes a new major public health problem because of his several pathophysiologic consequences such as cognitive disorders, excessive daytime sleepiness with risk of traffic accidents and cardio-vascular implications. This syndrome is in a constant augmentation and affects a very large population but the possibility of diagnosis is often reduced. The necessity of a gold-standard polysomnography to ensure the diagnosis implies an expensive and technical time-consuming examination. Then it seems obvious to develop new ambulatory systems making the SAS diagnosis easier.
AIMS:
We used a new method for respiratory event detection and sleep/wake discrimination based on the analysis of mandibular movements in association with classical parameters (nasal prongs, thoracic belt, pulse oxymeter) (Somnolter Device). We compared the Apnea/Hypopnea Index (AHI) and the Respiratory Disturbance Index (RDI) computed from the Somnolter Recording with the gold standard AHI.
METHODS:
We studied 72 patients suffering from sleep apnea syndrome aged from 30 to 70 years (mean-age: 55.4±8.7). All the patients were first examined by a pneumologist who excluded severe respiratory disorders. Body mass index (BMI) was calculated for all the patients. Daytime sleepiness was assessed with the Epworth Sleepiness Scale (ESS).
For all the patients a nocturnal diagnosis polysomnography (PSG) was recorded in hospital settings, based on 6 EEG channels, 2 EOG channels, chin EMG, tibial EMG, EKG and respiratory parameters (nasal flow, thoracic and abdominal piezo-bands, oxyhemoglobin saturation (pulse oximetry), body position and snoring) and mandibular movements were recorded synchronously with the above channels. The principle of the mandibular movements measure is based on the mutual electromagnetic induction of two electromagnets (the sensors).
The respiratory parameters were recorded on both the PSG and the portable monitoring device (Somnolter, Nomics). Data were expressed in absolute values (in mm), the reference value (the zero) being the fully closed mouth level. The recordings were studied within a "start-analysis" (21pm) and "stop-analysis" (7am) time period defined by the scorer, also recorded on a video.
• A visual analysis was made for the detection of apnea/hypopnea index through the PSG recordings (AHI-PSG); and • An automatic analysis of mandibular movements was performed to get automatic apnea/hypopnea index (AHI-A) and respiratory disturbance index (RDI-A).
The automatic analysis was based on standard rules defining apneas and hypopneas (from airflow and oxymetry signals), on discontinuities in the jaw movement signal likely related to arousals and on oscillatory jaw movements (at the breathing frequency) reflecting effort. Thus, while the AHI-A was the number of apneas/hypopneas per sleep hour, the RDI-A was computed as the number of apneas/hypopneas plus the respiratory events related to arousal and effort according to the jaw movement signal processing, per sleep hour. The total sleep time computed from the automated method followed rules such that chaotic jaw movements are likely related to a wake state, while a stable mouth lowering or periodic jaw movements occur in sleep state.
RESULTS:
• AHI-PSG index greater than AHI-A in severe and moderate SAS but lower in mild SAS. • Good correlation in the results of AHI between PSG and automatic analysis of mandibular movements.
•
Good correlation in the results of RDI (respiratory disturbance index) between PSG and automatic analysis of mandibular movements.
• High sensitivy and specificity (Table) . 
CONCLUSIONS:
The results of the present study show that analysis of mandibular movements constitutes a valid method with high sensitivity and specificity for the diagnosis of SAS when compared with standard polysomnography.
•
The recording system of mandibular movements can be used easily as well in hospital settings, as in an ambulatory way.
• The differences observed in the AHI between the two methods are partly due to the underestimation of the AHI-A compared to the Gold Standard. The duration of the Total Sleep Time (TST) in PSG might be different from the TST computed automatically and the selected definition of the hypopnea and its interpretation remain subjective. 
